The existing literature has often underscored the "healthy migrant" effect and the "salmon bias" in understanding the health of migrants. Nevertheless, direct evidence for these two hypotheses, particularly the "salmon bias," is limited. Using data from a national longitudinal survey conducted between 2003 and 2007 in China, we provide tests of these hypotheses in the case of internal migration in China. To examine the healthy migrant effect, we study how pre-migration self-reported health is associated with an individual's decision to migrate and the distance of migration. To test the salmon bias hypothesis, we compare the self-reported health of migrants who stay in destinations and who return or move closer to home villages. The results provide support for both hypotheses. Specifically, healthier individuals are more likely to migrate and to move further away from home. Among migrants, those with poorer health are more likely to return or to move closer to their origin communities.
Introduction
The relationship between migration and health is an important topic of investigation for two reasons. First, it offers a better understanding of various factors that can play a part in the migration decision-making process. Second, it enhances our knowledge about the health profiles of the migrant population and how it may change over the course of migration and adjustment. Previous studies on migration and health, almost all conducted in the context of international migration to the U.S., have documented a clear immigrant health paradox: despite having low levels of socioeconomic status and limited access to health services, immigrants in the United States, especially Hispanic immigrants, generally enjoy better health outcomes than the native population in terms of mortality rate, chronic conditions, and mental health (Hayward & Heron, 1999; Halliday & Kimmitt, 2008; Rubalcava et al., 2008; Markides & Eschbach, 2011; Villa et al., 2012; Riosmena & Dennis, 2012) . This health advantage is especially evident in the early stages of migration, though it tends to diminish over time in tandem with acculturation (Smith, 2003; Antecol & Bedard, 2006; Castro, 2007) .
Two explanations are commonly offered to understand this health paradox. The first is the "healthy migrant" hypothesis, which states that migrants represent a positively selected group of individuals with respect to health, relative to the general population in origin societies (Palloni & Morenoff, 2001; Chiswick & Miller, 2008) . This selection process makes immigrants stand out in terms of health levels when compared with the general population in destination countries. This positive selection even holds for migrant populations from relatively under developed origins experiencing high rates of mortality and morbidity (Abraído-Lanza et al. 1999; Markides & Eschbach, 2011) . 3 In order to endure the demanding journey, migrants often require considerable physical stamina. Moreover, migration causes disruption in an individual's life and requires adaptation to a new environment and lifestyle. The process of migration is so stressful and challenging that an individual with relatively poor health is less likely to undertake migration. In addition, migrants often have physically demanding jobs. This means that those who can endure such jobs and succeed economically are more likely to migrate than others. The theory of the New Economics of Labor Migration (Stark, 1984) suggests that migration is a household survival strategy. Within this framework, migrants are likely to be selected within the household among eligible members-that is, those who are more capable, including having good health status, are more likely to migrate because of a higher propensity of achieving economic success. Formal health screening, especially in the context of international migration, may further select healthy people. This holds particularly true with respect to infectious diseases (Chiswick & Miller, 2008) .
Facilitated by the availability of suitable data on migrants and the origin population (including pre-migration characteristics), there has been a growth of systematic empirical research testing the healthy migrant hypothesis. Rubalcava et al. (2008) study the healthy migrant effect in Mexico-US migration by using nationally representative longitudinal data obtained from following a sample of the Mexican population over time (some migrants moved to the U.S. between waves of the survey). Though they find some evidence for the health selection of migrants, it seems to apply to females and rural males only and is quite modest in magnitude. In theory, international migration entails greater barriers to migration and more disruption of social networks than internal migration. This could lead to a higher 4 degree of health selection in the process of international migration. Empirical research, however, does not necessarily support such a speculation.
Studies based on internal migration generally find support for the healthy migrant hypothesis, but they also show the complexity of the relationship. Using longitudinal data from Indonesia, Lu (2008) provides some support for the healthy migrant effect in the context of internal migration. The study further highlights the complex process of health selection, which varies across different dimensions of health as well as by age. Young people with chronic diseases are less likely to move. By contrast, older people with chronic diseases have a higher propensity to move. Presumably, this is because the young often migrate for work-related reasons. For older people, migration may be a response to health deterioration and be taken as a means of receiving better health care services or family care.
A few studies have examined the healthy migrant hypothesis in China. Chen (2011) uses survey data in Beijing that include a sample of migrants and urban residents, and finds the healthy migrant effect for migrants on the basis of self-rated physical health, but not psychological distress. Tong and Piotrowski (2012) utilize longitudinal data over a decade and contrast migrants and non-migrants at the origin. They show that migrants are positively selected for health, especially self-reported health. However, they find that the level of the impact of health on migration declined over time as migrants become less selective in general.
The second explanation for the better health of migrants is the salmon bias hypothesis, or selective return migration, which postulates that unhealthy migrants or migrants who experience deteriorating health have a greater tendency to return or to move closer to their 5 origin communities than healthier migrants (Abraído-Lanza et al. 1999) . Migrants facing health problems are less capable of achieving high productivity in destination labor markets.
This could lead to decreasing earnings and a lowered standard of living. These factors, along with constraints in affording and effectively utilizing health care services, separation from family, lack of a supportive network, and various sources of work-related stress in the destination, make returning or moving closer to home a more attractive option to migrants.
Empirical investigation of the salmon bias hypothesis has been very scarce because it requires data tracking migrants who return and who stay. Ullmann et al. (2011) provide some useful findings in their study, which compares returned migrants and non-migrants in Mexico while controlling for their early-life health profiles. It shows worse health for return migrants compared to non-migrants in terms of obesity, smoking, and psychological health. Turra and Elo (2008) present one of the first direct assessments of salmon bias in Hispanic migration to the U.S., and find very modest evidence for the hypothesis. Their study also calls for the use of longitudinal surveys that follow individuals in and out of migrant destinations for a better evaluation of selective return processes. By contrast, Sander (2007) examines return migration from Germany to Turkey and suggests that for male migrants, those with poorer health are less likely to return than those with better health. This observation is used to explain the declining health of immigrants in destination societies.
Examining the presence and magnitude of both selective migration and selective return migration is a crucial step in fully understanding the health consequences of migration.
Research on the effects of migration on health is potentially plagued by these processes of selection. Observed effects are not necessarily evidence of the consequences of migration, but 6 may arise from the selective feature of migrants on health. For example, if migrants are favorably selected on health, one may conclude with a positive migration effect on health even when the health of migrants remains or slightly deteriorates after migration.
Additionally, if return migrants are negatively selected with respect to health, migrants who remain in the destinations will appear healthier than the destination population. This could lead us to reach a spurious conclusion of a positive effect of migration on health.
The present research seeks to examine both questions in the context of internal migration in China using longitudinal data. Since the early 1980s, an estimated 220 million migrants have moved from rural areas to work in Chinese cities (National Bureau of Statistics [of China], 2011). At the same time, the existence of a long-standing bifurcated social institution-the household registration [hukou] system, which categorizes all citizens into a rural or urban dichotomy-has resulted in various structural and social barriers that preclude migrants from becoming full urban citizens. There is thus limited access to desirable jobs and limited provision of social services for migrants and their families, including health care and education (Solinger, 1999; Hesketh et al., 2008) . Whereas most of the existing work is based on international migration to the U.S., we expect a positive health selectivity to be present in the context of internal migration in China because of its unique hukou system that has resulted in migrants' precarious conditions. Indeed, previous research has drawn parallel between the conditions of internal migrants in China and international migrants to the U.S. (Roberts, 1997) . Therefore, health is likely to be a crucial factor in determining migrants' ability to move and make a living in Chinese cities. In the present study, we adopt an appropriate research design (health measure prior to migration or return) and the appropriate groups for comparison (non-migrants for the healthy migrant hypothesis, and migrants for the salmon bias hypothesis), and provide evidence for the health selection of migration and return migration in internal migration in China. China (Qin et al., 2012) . The survey used multistage stratified sampling and covered 16 provinces (out of the 31 provinces in the mainland of China) representing different geographical regions and levels of economic development (based on per capita annual net income of rural residents). There were 5, 6 and 5 provinces selected in western, central and eastern China. Within each province, all counties were divided into three categories according to per capita annual net income of rural residents (high, medium, and low). Three counties, one in each of the three income categories, were chosen within each province for 12 provinces, and 6 counties were chosen within each province for the remaining 4 provinces (two counties randomly selected within each of the three income categories). Similarly within each county, villages were classified into three categories by average net income and 3 villages were randomly selected within each county. At the village level, a random sample of 50 households was drawn based on local household registration.
Data and methods

Data
Over the five-year survey period, 180 villages were followed. The village-level data were collected from the village committee. Within these villages, the data for all individuals 8 registered in the selected households were collected by trained interviewers. The information for individuals below age 16 was gathered from an adult household member. The interviews were conducted in Chinese. One supervisor was assigned to solve the problems that arose in the fieldwork in each county. This person was also responsible for checking the accuracy of the information collected by drawing a random sample of the completed interviews and conducting verification contact. As a result, 34,799 rural residents were surveyed in the first wave (2003) . The total number of observations over the five years is 175,698. During the survey period, 2,422 respondents changed from rural to urban hukou and were deleted from the analysis. This is because such a change reflects conversion of agricultural land rather than migration.
The response rate was high because local officials endorsed the survey. In total, 847 people refused to be interviewed in 2003. The refusal rate remained similar throughout the five years. With respect to sample attrition, 960, 1,577, 2,234 and 2,352 individuals were lost to follow up in the years 2004 to 2007, respectively.
It is important to note that because the majority of rural migrants retain their rural hukou status, they were included in the household roster and, therefore, the survey. The survey was conducted each year during the Spring Festival, when many migrants return home to visit.
For these migrants, face-to-face interviews were conducted. For migrants who stayed in cities during the holiday, their phone numbers were obtained from family members, which allowed interviewers to call them while they were in the family to gather basic socioeconomic and health information. Because cell phone use was very prevalent in China, even among migrant workers (Li & Han, 2011 ), the survey team was able to reach the majority of migrants who did not visit home during the holiday (over 90%). Our analytic sample includes non-student individuals aged 16 to 65 (inclusive). We excluded a small number of international migrants (less than 400) because the decision-making process between internal and international migration may differ. This yields 98,350 observations for the analysis. The proportion of migrants in the sample is, respectively, 26.17%, 28.05%, 29.49%, 31.18% and 31.94% in each of the 5 waves. This reflects a steady increase in the scale of migration from rural China.
Measures of health
We use self-reported health as the health indicator. Although health is considered a multidimensional construct, empirical studies have suggested that self-reported health can generally predict an individual's overall health well, and it is generally consistent with more objective measures of physical or mental health (Ider & Benyamini, 1997; Biddle et al., 2007; Chiswick & Miller, 2008) . This is true in China as well (Niu 2013) . However, we note that self-rated health is sensitive to culture and the reference population used, especially since migrants and non-migrants may differ on some unobserved characteristics. Nevertheless, these possibilities are not likely to be a major concern, especially in the study of health selection of internal migration. In the comparison of rural-origin people who migrate and who stay, the two groups tend to share similar cultural background and the same reference population, namely rural residents. The same can be argued for the study of salmon bias hypothesis, in which migrants who stayed and who return tend to share a similar reference population (urban residents). We created two variables. One is a dichotomous health measure with excellent health coded as 1 (about 56% of the respondents reported having excellent health) and others as 0. The other is a four-item variable with excellent health coded as 4 and poor (and very poor) health coded as 1 (excellent, good, fair, and poor/very poor health).
Measures of migration status
We study two measures of migration status using available information in the data ("in the past year, how many days were you away for work"; and "where did you migrate for work"). The first measure is a dichotomous measure of migration status during the year prior to the interview. When we use different number of days away for work (1, 15, 30, 60 and 90 days) as the cut-off to determine an individual's migration status, the percentages are 29.43%, 29.09%, 28.96%, 27.46% and 25.86% respectively. Consistent with previous research (deBrawu et al., 2002) , we use 30 days as the cut off. Thus, an individual is defined as a migrant if he or she migrated for work for more than 30 days in the past year. Otherwise the individual is considered a non-migrant. We conducted sensitivity analyses using different cut-points to define migration, which yield similar results. For the second measure, we use information on the distance of migration to create a discrete variable: in the home village, migrant across villages within the same township, migrant across townships within the same county, migrant across counties within the same province, and migrant across provinces. The higher the value, the farther away the migrant is from the home village.
Other covariates
Other covariates include the socioeconomic and demographic characteristics of the individual, household, and village that may be related to migration and health. Specifically, we control for an individual's age, gender, and education, the total number of family members in the household, the number of children and elderly in the household, total landholding of the household, annual household income (log transformed), village annual income per capita (log transformed), village landholding per capita, and village migrant ratio (proportion of migrants to labor at the village level). Income variables are adjusted by CPI to the 2003 income level. As for missing data, around 2.95% of the cases, or about 3,000 cases, are missing on any of the measures. The rate of missing information is relatively small and we dropped the missing data in the analysis. Statistical tests show no significant difference between included and excluded cases on the outcome variables.
Analysis
Data analysis was conducted using Stata version 10 (StataCorp, 2009). We pooled different waves of the survey in the analysis. The independent variables, including health status, were all lagged one year of the migration status variable. This strategy allows for identifying clearer temporal ordering in the analysis. In models where the dichotomous migration status is the outcome variable, we use random effects logistic regression models to predict migration status based on health and other covariates. In models where the more detailed migration measure (five-category variable of distance of migration) is the outcome variable, we estimated ordinal logistic regression models. In all models, we used probability weights and adjusted the standard errors for the complex survey design using the svy command in Stata (Blair & Schneeberg, 2013) .
The random effects logistic regression was formulated in equation (1).
is the migration status of individual in year ; is the intercept; is the vector of coefficients for ; is the random effects which follow a normal distribution with mean zero and variance ; and is the error item.
(1)
The ordinal logistic regression estimate cumulative probability that individual is in the th or a higher category of migration distance in year . is the observed distance of migration. The cumulative probability can be written as equation (2).
(2)
The ordinal logistic regression is formulated as equation (3), where is the vector of one-year lagged variables that influence an individual's migration status, is the threshold in increasing order ( ), and is the vector of coefficients.
(3)
It should be noted that the sample selection criteria vary between testing the healthy migrant hypothesis and testing the salmon bias hypothesis. To study the healthy migrant hypothesis, we restrict the analysis to individuals who were non-migrants in the previous wave (prior to the year when the migration variable was measured). This way we are able to compare the health of rural residents who remained in the village with the health of those who migrated in the subsequent year. In contrast, in order to study the salmon bias hypothesis migrants' stay in destination, we restrict the analysis to individuals who were migrants in the previous wave. This permits us to compare the health of migrants who stayed in destinations with those who returned or moved closer to sending communities by the subsequent wave.
Results
Descriptive statistics
The descriptive statistics for variables used in the analysis are shown in Table 1 has some senior middle school or college education. The average household annual income is 17,500 yuan, which is around $2,114 in the mid 2000s. At the village level, we see that the migrant ratio is around 25%, highlighting the prevalence of out-migration from rural areas.
[ Table 1 about here] reporting the highest proportion of excellent health, followed by those moving across counties and across townships. These results provide some preliminary evidence in support of the positive health selection of migrants. Furthermore, they illustrate how longer-distance migrants are especially positively selected with respect to health. On the bottom of Table 2, we present descriptive statistics comparing continuing migrants and return migrants. They show some preliminary support for the salmon bias hypothesis: that is, a lower percentage of return migrants reported excellent health than migrants who stayed.
[ Table 2 about here]
Test of the healthy migrant hypothesis
As reported in Table 3 , we find support for the healthy migrant hypothesis in the context of internal migration in China. For both the dichotomous and continuous health measures, we see a positive relationship with migration status. In particular, Model 1 shows that having excellent health significantly increases the likelihood of migration for work. Moreover, as an individual has better health (Model 2), he or she becomes increasingly more likely to migrate.
In turning to the discrete measure of distance of migration, we see a similar story: rural residents with better health are not only more likely to migrate, but have a higher propensity to move further away to seek better or potentially more diverse employment opportunities (Model 3 and 4).
[ Table 3 about here]
The coefficients of other covariates are in general as expected. Men and younger people are more likely to undertake migration and to move further away for work than are women and older people. Higher levels of education generally increase the chances of migration as well as the distance of migration, though people with some college education seem to be the exception. For this education group, the coefficients are positive, but they lack statistical 15 significance. This result should be interpreted with caution because of the very small sample size of college-education respondents. Interestingly, a higher dependency ratio (more children and elderly) reduces the likelihood of migration and the distance of migration, presumably because of the household's need for care. Moreover, higher levels of household income and village economic conditions seem to deter out-migration. This result may be due to the availability of better income-generating opportunities in these villages and, thus, less incentive and need for economic migration.
As has been documented in many other countries, migration networks play an important role in sustaining migration (Massey, 1990) . This finding speaks to the importance of migrant networks in providing crucial information and assistance in the migration process, as well as in creating a sense of relative deprivation that motivates villagers to follow the footsteps of previous migrants. As a result, people in villages with a high prevalence of out-migration are more likely to migrate. Table 4 offers some support for the salmon bias hypothesis. Among migrants, those with a better health status are more likely to stay in the destination. By contrast, migrants with poorer self-reported health have a stronger tendency to return or to move closer to home.
Test of the salmon bias hypothesis
These patterns are consistent regardless of whether we examine the dichotomous or continuous self-reported health measure (Model 1 and 2). Controlling for current health status, migrants who experience deteriorating health are also more likely to return. When the distance of migration is examined, the results suggest that healthier migrants tend to work further away from home, whereas less healthy migrants are more likely to return or to choose a destination closer to home for work (Model 3 and 4).
[ Table 4 about here]
When it comes to other covariates, the results show that men are more likely to be continuing migrants than to be return migrants. This is true for younger individuals as well.
The education of migrants does not seem to affect their subsequent migration decisions, presumably because many of them are concentrated in the low-skilled and low-pay labor market. In regressions in Table 4 , we also include the annual income of migrants, and find that the economic status of migrants is positively related to their decision to stay in the destinations. Other covariates measured at the household or village level prove to have similar relationships to migration, as described in Table 3 .
Discussion
Over the past several decades, rural-to-urban migration has become a prominent feature in China. Set against this background, the present study examines the presence of selective migration and selective return migration on the basis of health, using nationally representative longitudinal data. We employ measures of health status prior to migration or prior to return, and restrict the analyses to the appropriate sample. To test the healthy migrant hypothesis, we use the non-migrants sample (at the previous wave), and compare the health of those who stay and those who later migrate. When testing the salmon bias hypothesis, we compare the health (at the previous wave) of migrants who remain at destinations with those who later return or move closer to their home villages. In addition, we seek to add to the relevant literature by investigating not only a dichotomous measure of migration, but also a measure indicating the distance of migration.
The results provide support for both hypotheses. Although the size of the coefficient suggests that health is not the most important determinant of migration, migration turns out to be a selective process with respect to health in the context of internal migration in China.
Rural residents with better self-reported health prior to migration are more likely to migrate at a later time than those who are less healthy. Moreover, a better health status seems to enable an individual to migrate further away from home to seek better and more varied economic opportunities.
With respect to return migration, the results demonstrate a negative health selection of return migration. Healthier migrants are more likely to remain at destinations, whereas less healthy migrants have a higher propensity of return, or to move for work closer to home.
Migrants experiencing deteriorating health also tend to return to or moving closer to their hometown. To some degree, this tendency may be due to the decreased capabilities of less-healthy migrants to maintain a high level of productivity and, consequently, a stable source of income. It may also be a reflection of the inferior working conditions and lack of social protection facing migrants in Chinese cities. As a result, migrants have very limited access to health care services in the destinations (Zhu, 2009) . In the mean time, because of the nature of their work, migrants often suffer a high risk of occupational hazards and work-related injuries (Niu, 2013) . Without adequate access to health care and labor protection, migrants with declining health tend to lose their jobs and often have to resort to returning or moving closer to their home villages as a survival strategy.
When comparing our findings in China to similar studies in other developing settings (for example, internal migration in Indonesia; Lu, 2008) , the level of health selectivity appears to be stronger in China. We think that this is partly attributable to the various structural and social barriers facing Chinese migrants in becoming full citizens in urban areas, which often do not apply to internal migrants in other developing countries. Indeed, previous research has drawn parallels between internal migration in China and international migration across national borders (Roberts, 1997) . The variety of difficulties that face rural-to-urban migrants in China raises the importance of individual characteristics such as health, in migration decision-making and subsequent migration (and return) processes.
We would like to note the several limitations of this study. We are limited to examining only one measure of subjective health. Studies using a variety of health measures, especially more objective health measures, would provide important additional insights. Also, the data lack crucial health-related measures at origins and destinations (e.g., health environment, living and working environment). Future studies adjusting for a richer set of variables would yield more conservative estimates.
Despite these limitations, our study has some practical implications. First, more public finance should be invested to health care in rural China, as our study shows that less healthy individuals are more likely to remain in rural areas. Improving the health of rural residents can increase their ability to seek employment opportunities and enhance their standards of living. Second, the local city governments should extend basic health services to migrant workers. Poor health can significantly impair migrants' ability to work and make a living in urban areas. From an analytic point of view, the presence of health selection in migration and return migration underscores the complexity of the migration process in the Chinese setting.
Future studies investigating the effect of migration on health in China should seek to account for these aspects of selection in order to reach a more accurate understanding of the migration-health relationship. (1) Model (2) Model (3) Model ( 
